Long-Term Durability of Transcatheter Heart Valves: Insights From Bench Testing to 25 Years.
This study assessed the long-term durability of nominally deployed transcatheter heart valves (THV) to 1 billion cycles (equivalent to 25 years) and non-nominal (overexpansion, underexpansion, and elliptical) THV deployments to 200 million cycles (equivalent to 5 years) with accelerated wear testing. The long-term durability of THVs is currently unknown. As transcatheter aortic valve replacement expands to lower-risk patients, durability will be of increasing importance. SAPIEN 3 THVs, sized 20, 23, 26, and 29 mm were assessed. Nominally deployed THVs underwent hydrodynamic performance and mechanical durability as assessed with accelerated wear testing to 1 billion cycles. Magna Ease surgical valves were used as comparators. Durability of non-nominal THV deployments was tested to 200 million cycles. Valves were tested to International Standards Organization 5840:2013 standard. THV durability was excellent for both the nominal and non-nominal THV deployments to 1 billion and 200 million cycles, respectively. At 1 billion cycles the regurgitant fraction for the 20-, 23-, 26-, and 29-mm SAPIEN 3 was 0.92 ± 0.47%, 1.29 ± 0.04%, 1.73 ± 0.46%, and 2.47 ± 0.15%, respectively. There was also excellent durability in the comparator Magna Ease valves. The regurgitant fraction of non-nominal overexpanded (20 mm, 4.36 ± 0.53; 23 mm, 7.68 ± 1.39; 26 mm, 6.80 ± 1.17; 29 mm, 9.00 ± 0.37), underexpanded (20 mm, 3.06 ± 0.28; 23 mm, 4.46 ± 0.45; 26 mm, 7.72 ± 0.48; 29 mm, 8.65 ± 2.01), and elliptical (20 mm, 3.30 ± 0.38; 23 mm, 6.13 ± 0.94; 26 mm, 6.77 ± 1.22; 29 mm, 8.72 ± 0.24) THVs were excellent at 200 million cycles. Nominal SAPIEN 3 THVs demonstrated excellent durability, to an equivalent of 25-years wear. THV durability was similar to the comparator surgical valves tested. Non-nominal (overexpansion, underexpansion, and elliptical) THV deployments also had excellent durability to an equivalent of 5-years wear.